Expansion of mouse hematopoietic progenitor cells in three-dimensional cocultures on frozen-thawed stromal cell layers formed within porous scaffolds.
To establish a highly efficient method of ex vivo expansion of hematopoietic cells (HCs), three-dimensional (3D) cocultures of HCs and stromal cell lines were performed using porous polymer scaffolds. Hematopoietic cells derived from mouse fetal livers were expanded by two successive cultures without the use of exogenous cytokines, namely, 3D cultures of stromal cells (DAS 104-8 cell line) to form stromal layers within the scaffolds, and, subsequently, by cocultures of the HCs on the stromal cell layers for 2 weeks. To expand the HCs more conveniently, in some experiments the stromal layers formed within the scaffolds were frozen (3D freezing) before the cocultures, then stored and applied to the cocultures after thawing. When the HCs were cocultured on the stromal layers of the DAS 104-8 cells, primitive HCs (c-kit(+) and CD34(+) cells) were expanded several fold during the cocultures. In contrast, the expansion of these primitive HCs was remarkably enhanced in the cocultures using the 3D frozen-thawed DAS 104-8 stromal layers (c-kit(+) cells > fifteenfold and CD34(+) cells > thirtyfold), and these expansions were significantly higher than those without the 3D freezing. The expansions enhanced by cocultures on the 3D frozen-thawed stromal layers were also observed in the cocultures with another stromal cell line (DAS 104-4). Because 3D frozen-thawed stromal cell lines are easy to handle, 3D coculture of HCs on frozen-thawed stromal cell lines may be an effective and convenient method for expanding primitive HCs.